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Lotus Coating
Mimicking Nature’s Self-Cleaning Properties to Control Lunar Dust

National Aeronautics and Space Administration

Benefits of the Te c h n o l o g y :
A t - A - G l a n c e
◆

◆

◆

O f f e rs a cost-effective and lightweight method
for addressing the lunar dust pro b l e m .

R e q u i res low maintenance.

S h o ws real pro m ise as a viable dus t - m i t i g a-
tion technology, as evidenced by
e n v i ronmental testing.

About the Te c h n o l o g y
The lotus plant has insp i red materials engineers
and chemists to create a coating that mimics
the plant’s unusual self-cleaning/anti-contami-
nation pro p e r t i e s. Such a coating has the poten-
tial for widesp read application, particularly with
N A S A ’s exploration pro g ram. A Goddard aero-
space engineering team is now working with an
Atlanta-based company, nGimat, to determine
whether the company’s currently deve l o p e d
“ l o t us coatings” can survive the harsh lunar
e n v i ronment and minimize moondust fro m
accumulating on astro n a u t s, their gear, and
external sp a c e c raft/habitation surfaces.

Significance of the
Te c h n o l o g y
NASA has identified dust mitigation as one of
its top priorities before sending humans back to
the lunar surface for extended stays. Lotus
c o a t i n gs, which could be applied to sp a c e c ra f t
ra d i a t o rs, solar arra ys, spacesuit material, vis o rs,
and any other type of lunar-exploration tool, is
a very pro m ising technology that could keep
the highly tenacious dust from adhering to
spacesuits and other critical sp a c e c raft surfaces.

How the Technology Wo r k s
The leaves and flowers on a lotus plant are com-
posed of micron- and nano-scale structures that
p re vent dirt and water from adhering. Water
d roplets literally roll off, taking mud, tiny
i ns e c t s, and contaminants with them. The sa m e
principles apply to manufactured coatings. Made
of silica, zinc oxide, other ox i d e s, and mixture s
of laye rs, these coatings create a nano-texture
that simulates the lotus effect and reduces the
surface area on which a contaminant can cling.

Technology Origins
nGimat, the company that has produced two
p ro m ising lotus-coating formulas, originally
re c e i ved military R&D funding to advance its
t e c h n o l o g y. Goddard principal inve s t i g a t o rs now
a re using Internal Research and Deve l o p m e n t
funding to determine their applicability in sp a c e .

Looking Ahead
E n v i ronmental test results on nGimat’s two for-
m u l a t i o ns are pro m ising. Both have maintained
their particle-shedding properties even when
exposed to harsh ultraviolet light and other
space-like conditions. Howeve r, the formulas
re q u i re additional development to optimize their
potential use in space. 

C o n t a c t :
Wanda.C.Peters@nasa.gov 

FS-2007-10-104-GSFC (TT#8)


